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1. Introduction 
This report provides an overview of an action research project undertaken as part of an emCETT 

practitioner-led action research programme in 2014. The programme aimed to engage practitioners in 

research that leads to innovations and improvements in key areas that affect outcomes for learners. 

 

This project aimed to support the key organisational objective of the continual improvement of student 

success rates and the maximisation of retention on courses. This research also aimed to identify 

students   “at   risk”   from   data   gained from Facebook and analysed through Social Network Analysis 

(SNA) to determine if by better understanding the relationships between students within a social 

network context academic staff teams would be able to develop innovative teaching and learning 

practice  in  order  to  address  any  potential  opportunities  to  intervene  if  students  are  “at  risk”  of  leaving  

the course. 

 

This research was conducted between March and June 2014 and the project took an action research 

approach. The research design was therefore iterative and developmental in nature. This report 

contains the most significant and relevant findings of the research in order to provide an overview of 

the key findings and lessons learnt from this project. 

 

2. Background 
As internet technologies and Web 2.0 tools continue to be developed it is likely that students will 

spend an increasing amount of their time online. One technology which appears to be popular with 

students is Facebook (Rose, 2013). It is considered that the use of Facebook is now pandemic 

amongst young people (Tess, 2013; Falahah & Rosmala, 2012) and as a result, a complex, invisible 

and organic social network is formed amongst students within a course, outside of the traditional 

classroom.  Whilst research has been undertaken to determine the extent to which Facebook may be 

used within teaching and learning, (Junco, 2012) research conducted utilising Social Network 

Analysis (SNA) to determine whether student behaviour within Facebook but outside of the classroom 

may be used to predict  student  success  or  students  “at  risk”  is  limited. 

 

It   can   be   argued   that   ‘understanding   how   and   why   students   use   the   electronic   social   network   is  

important for understanding how to build and maintain relationships with students to increase 

retention and success’  (Amador  &  Amador,  2014). It should be noted also that it is not only important 

to consider the manner in which students explicitly state that they use Facebook to improve their 

learning but also the manner in which Facebook may be used to create connections between 

students which may allow a greater cohesion and more interaction between students. Jong et al 

(2014) for example states that whilst 81% of students state they have experience of discussing 

course-related problems on Facebook only 59% explicitly stated peer discussion of educational topics 

as a motive for using Facebook. 
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In fact Facebook can be considered to be helpful for students in a manner of ways as the connections 

formed  between  students  will  provide  a  number  of  benefits  such  as   ‘support,   information,  and  ideas  

(which are) embedded in the social relationships within a network’   (Maghrabi,   Oakley   &   Nemati,  

2014). 

 

The relationships students form through using of Facebook, within or outside of the classroom, can 

allow students  to  create  connections  which  can  be  either  “strong”  or  weak”.  Strong  ties  will  often be 

existing relationships that students have whilst weak ties are relationships that are created due to the 

likelihood that if two people (A and B) are connected and person C has a relationship with person A 

they are also likely to create a connection with person B as a result of their existing relationship with 

person A (See diagram 1). Within a social networking context strong ties can be considered to allow 

greater bonding to occur whilst weak ties allow bridging to occur (Zhong, 2014). 

 

Diagram 1 – Strong and Weak Ties 
 

 

 

 

 

 

 

 

Due to the nature of Facebook a great deal of open, publically available information can be found 

relating to students and the connections they make between each other within Facebook. This 

research has utilised this information to determine if insights can be gained into student behaviour on 

Facebook and whether this information can be used within teaching and learning practice to maximise 

student success and retention through the use of Social Network Analysis (SNA). 

 

‘SNA   affords   a  method   to   examine   the   overt   interactions   that   occur   in   the  online  environment,   the  

strength of those interactions, and the types of resources exchanged that foster the development of 

communities online. As formation of a cohesive social network is integral for effective social learning, 

the examination of the formation and structure of these social networks and the sense of community 

experienced among the student cohort provides new approaches to informing practitioners of the 

effectiveness of  implemented  practices’  (Dawson,  2008).   

 

A B 
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Furthermore this research has utilised student surveys to capture both quantitative and qualitative 

information in relation to student views of their academic studies, social lives and Facebook usage in 

order to explore the degree to which usage of Facebook may affect student views. 

 

In addition to this and due to the nature of this research as an action research project academic staff 

from within the course team were asked to comment on the findings and to add additional qualitative 

views throughout the length of the project. This was an important inclusion within the project due to 

the value course lecturers will be able to add to the project through the provision of contextualised 

information relating to the group and individual student characteristics and additionally due to the 

need for the project to have longevity and create real impact. This was of particular importance as if 

this  research  was  to  have  real  impact  the  view  that  ‘teachers  believe  social  networking sites such as 

Facebook   and   Twitter   are   to   blame   for   pupils’   poor   grades’   (Bloxham,   2010)   would   need   to   be  

changed. 

 

This research supports the key organisational objective of the continual improvement of student 

success rates and maximisation of retention on course. This research also seeks to determine if 

students  “at  risk”  can be identified from data gained and determine if changes in classroom practices 

can help maximise student success. This project therefore also responded to the key organisational 

priority to enhance and develop innovative forms of teaching and learning practice within the 

institution.   

 
 

3. Research Objectives 
 

The research objectives for this project are as follows: 

 

x To determine if open data from social networks (Facebook) maintained by students online 

provide indicators of those students who may be less likely to succeed or complete a course 

of study. 

 

x To investigate the manner in which analysis of Facebook and SNA may provide information 

which will assist in the development of teaching strategies and approaches to classroom 

management which will result in improved teaching and learning and greater success on 

course. 
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4. Methodology 
The nature of this project as an action research project will result in an emergent and iterative process 

of research design. In this way it is anticipated that research adopts a mixed methods approach 

allowing a triangulation of methods and iterative methodology to be adopted and greater validity, 

reliability and understanding as a result. 

 

Within this project a range of methods were utilised including both quantitative and qualitative tools 

including SNA and surveys. Each method employed will be discussed in more detail below. 

 

This project utilised this collaborative research team approach in order to utilise the expertise of 

practitioners and researchers to best inform the ongoing research design and ensure support for the 

project. 

 

The nature of this project resulted in the need to ensure that ethical considerations are taken into 

account and informed consent is gained. The project also followed BERA (2011) guidelines for 

undertaking ethical educational research. 
 

4.1 Sample Institution 
Plymouth College of Art is a specialist College of Art located in the South West of the United 

Kingdom. The College has approximately 1,500 students across a range of art and design disciplines 

from general art and design to digital graphics and film arts. The College is based within a City Centre 

location and students are aged from 16 years old upwards. 

4.1.1 Sample Course 
In order to undertake this research an art and design Foundation Diploma (level 3) course was 

selected. This course was selected firstly due to the relatively large number of students within the 

course (90 students) and additionally as it was a one year course which was completing in the 

academic year 2013/2014. 

 

The Course Leader was approached who was willing to become part of the research team and to 

participate in the project and contribute to the iterative research design process.  

 

The course started at   the   beginning   of   2013/2014   and   all   students   undertake   a   “carousel”   during  

which they experiment within a range of art based disciplines (visual communications, fine art, 

photography, etc). During this carousel students would be randomly assigned to groups, usually this 

is undertaken alphabetically. Following this carousel, students are asked to choose a discipline to 

follow for the remainder of the course. The options students can choose between are fashion and 

textiles, fine art and visual communications. 
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This  course  is  located  within  a  single  building  5  minutes  away  from  the  College’s  main  campus  and  

the space is shared by no other groups or students.  

 

4.2 Social Network Analysis 
Social  Network  Analysis  (SNA)  is  defined  as  ‘the  mapping  and  measuring  of relationships and flows 

between people, groups, organisations, computers, URLs, and other connected 

information/knowledge entities’   (Orgnet,   2013). Within SNA it is assumed that the relationships 

between   individuals,   known   as   “nodes”   are   important   and   allow the sharing of resources and 

information between nodes. It is therefore important to look at all actors within a network and map the 

linkages and relationships that  exist  between  these  “nodes” (Wasserman & Faust, 1994). 

 

The primary benefit of SNA is that it allows the researcher to view the network being analysed, 

visually   and   to   utilise   differing   algorithms   to   make   the   data   “make   sense”.   Researchers will often 

choose  to  utilise  SNA  to  allow  the  creation  of  ‘pictorial  images  of  social  networks  to  help successfully 

communicate and understand the content of the network and also to aid in uncovering novel, 

structural   patterns   within   social   networks,   as   well   as   to   guide   and   confirm   statistical   metrics.’  

(Crnovrsanin et al, 2014)  

 

As part of SNA there are a number of mathematical concepts that can be used in order to better 

understand the activities that are occurring within the network. The key concept which will be 

considered within this project is degree centrality. 

 

Degree centrality determines the number of direct connections a node has and therefore which nodes 

within  the  network  are  more  active  and  are  the  “hubs”  or  “connectors”  within  the  network. Whilst this 

calculation does not provide the fullest possible picture of the network and  other calculations such as 

betweenness centrality, closeness centrality and network centrality can all additionally provide 

relevant information (Orgnet, 2013) in this case degree centrality will be utilised to provide a first 

analysis of the network. 

 

In order to undertake social network analysis the connections for each student would be required to 

be captured. The manner in which this was conducted shall be detailed below. 

 

4.2.1 Capturing Facebook Connections 
In order to capture the information required a list was generated of all student names from the 

College’s  management  information  systems.  This  list  was  then  used  to  create  a  matrix  of  all  students  

and the possible connections they could have with others within the course. 
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Each   student’s   name  was   then  manually checked within Facebook and if they could be found any 

connections they had to other students within the course were noted on the matrix. It should be noted 

that not all students could be found within Facebook and some were only found through the 

connections they had with other students. If  student’s  privacy  settings  prevented  them,  or  their  friends  

list, being visible publically they were excluded from this analysis. In total 86 students were found to 

have accessible Facebook profiles. It is important to state that only information that was publically 

available within Facebook was utilised for this analysis. 

 

In addition to connections researchers also noted the number of total friends students had within 

Facebook so this could be utilised in the analysis of the network. 

 

This data collection was undertaken before students and the academic staff team were told the 

purpose of the research in order to ensure that student behaviour was not affected before data could 

be collected. 

 

4.2.2 Capturing other information 
In addition to student names researchers were also able to capture additional information about 

student’s  attendance,  gender,  age  and  current  status  on  the  course  (early  leaver,  student,  completed,  

etc). 

 

Furthermore the Course Leader was able to  provide  details  relating  to  the  student’s  final  grades,  final  

pathway and qualitative information relating to the personality and social nature of the student and 

their final grades. 

 

All quantitative information gathered was placed in Gephi in order to be analysed and was 

anonymised in order that no students could be identifiable from the data analysis undertaken. 

 

4.2.3 Gephi 
The  tool  used  to  undertake  the  SNA  was  Gephi.  Gephi  is  an  open  source  ‘interactive  visualisation  and  

exploration platform for all kinds of networks  and  complex  systems,  dynamic  and  hierarchical  graphs.’  

(Gephi, 2014) As this software is open source it is free to download and can be used on both Mac and 

PC platforms. 

 

Gephi allows for a range of information to be imported into the system via an excel spreadsheet and 

this allowed for the data from MIS and connections to be linked together easily. The export 

functionality from Gephi also allowed a spreadsheet from the SNA to be exported to allow further 

Claire Collins
any limitations?
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analysis to be made utilising information collected through the student surveys and feedback from the 

Course Leader. The information collated via the surveys will now be discussed in more detail 

 

4.4 Surveys 
A survey was created using the online survey creation service SurveyMonkey. The survey was 

informed by previous research within this area and questions were created by the researchers and 

Course Leader in order to answer key areas of interest within the context of the research objectives. 

Within the survey students were asked to rate statements on a five point likert scale from strongly 

disagree to strongly agree. 

 

An invitation to complete the survey was emailed to all students who were on the course including 

those who had left the course early. This was followed up by an email from the Course Leader three 

days later and again a week after this. Of the 90 students who were invited to participate in the 

research 23 students completed the survey. This equates to a completion rate of 25%.  

 

The responses to the survey was married to the SNA and the relationships between the survey 

responses and the SNA and positions in the network for these students were analysed. The result of 

the analysis undertaken are shown below. 
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5. Results 
The following results provide an overview of the most important and relevant findings from this 

research. This will first deal with those results found from SNA before the results of student surveys 

will be discussed further. 

 

5.1 Social Network Analysis 

5.1.1 Degree of Centrality 
The Social Network Analysis (SNA) has demonstrated an average degree of centrality within the 

network of 11.129. The majority of students had a degree of centrality between 11 and 20 as 

displayed in Figure 1 below. 

 

Figure 1 – Degree of Centrality amongst nodes 

 
 

When displayed within a visualised form (Figure 2) it becomes clear that the network is fairly well 

connected with even students on the edges of the network having a number of connections. There 

are however a small number of students on the edges of the network who have only one or two 

connections. Within the Figure below nodes are coloured on a scale from blue to red depending upon 

the degree of centrality with those nodes with the highest centrality being coloured blue and those 

with the lowest coloured red. Those with slightly lower than average centrality are coloured orange 

and those with slightly higher than average centrality coloured yellow. 
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Figure 2 – Gephi Visualisation of network degree of centrality with ranking by degree of centrality 

 
 

As the degree of centrality has now been determined it is possible to overlay a number of factors onto 

the visualisation created in order to determine if any factors appear to affect the degree of centrality of 

the nodes. The first factor to be considered will be the total number of Facebook friends each node 

has. 
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5.1.2 Total number of Facebook Friends held by node 
Within Figure 3 it can be seen that the visualisation has remained the same, displaying the degree of 

centrality of each node but in this Figure the nodes are coloured on a scale from blue to red according 

to the total number of Facebook book friends held. In this case the nodes that have most connections 

are coloured blue and those who have the least connections are coloured red. 

 

Figure 3 – Gephi Visualisation of network degree of centrality with ranking by total number of 
Facebook friends held by node  

. 

 

From this visualisation it is possible to see that there does not appear to be a relationship between the 

number of Facebook friends a node has and their location within the network. It would appear that 

nodes are spread relatively widely across the network with no real dependence on the total number of 

Facebook friends held. 
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5.1.3 The effect of Age  
Figure 4 below displays the degree of centrality visualisation with the colour of the nodes determined 

by age. In this case the nodes that are older are coloured blue and those who are younger are 

coloured red. Those in between these extremes are coloured yellow or orange. It should be noted that 

the nature of the course results in a large number of 18 year old students and only a small number of 

older students. 

 

From Figure 4 it is possible to see that on average those students who are older appear to be more 

likely to be located towards the edge of the network as opposed to the centre. This may indicate that 

such technologies are less likely to be used as much by older students or that older students are less 

social and active within student networks. 

 

Figure 4 – Gephi Visualisation of network degree of centrality with ranking by Age  
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5.1.4 Nodes who became Early Leavers 
Figure 5 displays the degree of centrality visualisation with nodes coloured to represent those who left 

the course early (red) and those who remained on the course (blue). 

 

In this Figure it is very clear that all but one of the nodes who left the course early are on the outskirts 

of the network. The Course Leader was also able to confirm by tracking back which student this was 

that this student represented a non-submission rather than an early leaver and until the point of 

departure was fully engaged with the course. 

 

Figure 5 - Gephi Visualisation of network degree of centrality with ranking by Early Leavers 

 
 

By looking in more detail at the connections of the nodes who were early leavers it is possible to see 

in more detail how connected these students were within the network. The following Figures highlight 

each  individual  node’s  connections  within  the  network. 
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Figures 6-13 – Connections of individual nodes who left the course early 

  

      

   
From reviewing the individual nodes connections for early leavers it is possible to see that a number 

of early leavers had very low numbers of connections to other nodes. Additionally it is possible to see 

that a number of the early leavers were also connected to each other which may indicate that these 

students  were  influencing  each  other’s  behaviour  on  the  course.    
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5.1.5 The Gender of the node 
In Figure 14 the network is viewed in its degree of centrality formation but highlighted according to 

gender (blue indicating male and red indicating female) it would appear that male students are more 

grouped towards the centre of the network than on the edges. This however is not conclusive as there 

are a number of male students on the edges of the network also and within the course there are more 

female students than male students.  

 

Figure 14 - Gephi Visualisation of network degree of centrality with ranking by Gender  
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5.1.6 The Attendance level of the node 
The final degree of centrality visualisation that will be considered is the network when highlighted with 

the attendance level of the node. In Figure 15 the attendance level of the node is highlighted on a 

scale with those students with higher attendance coloured blue and those with poor attendance 

coloured red. 

 

In Figure 15 it is demonstrated that those students with poorer attendance are more likely to be on the 

outskirts of the network with those with greater attendance appearing to be towards the centre of the 

network. 

 

Figure 15 – Gephi Visualisation of network degree of centrality with ranking by Attendance 
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5.2 Survey Results 
In addition to the visualisation within Gephi students were asked to complete questions within a 

SurveyMonkey survey. The results of the survey have been matched to the degree of centrality for 

each individual who responded to the survey and results have been analysed utilising trend analysis. 

Each question will be considered as asked within the survey. 

 

5.2.1 I achieved more in my studies because of Facebook 
The first statement students were asked to rate was the degree to which they believed they had 

achieved more in their studies because of Facebook. The majority of students agreed with this 

statement with 53.85% agreeing and 30.77% strongly agreeing. 11.54% of students disagreed with 

the statement and 3.85% neither agreed nor disagreed. This indicates that students do believe that 

Facebook helps them in their studies and may provide an indication that those who are not using 

Facebook may be missing some key interactions that occur through Facebook. 

 

Additionally when the results are overlaid against the degree of centrality it does appear that the trend 

line suggests that the more centralised within the network the student is the more valuable they 

believe it to be in their studies.     

 

Figure 16 – I have achieved more in my studies because of Facebook compared to degree of 
centrality 
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5.2.2 I like to ask questions in class 
In response to the statement, I like to ask questions in class, 53.85% of students agree with this 

statement and 15.38% strongly agree. 26.92% neither agree nor disagree with this statement and 

only one student disagreed representing 3.85%.  

 

When overlaid against the degree of separation once again there appears to be a positive trend line 

with those students who are more likely to ask questions generally being more likely to have a higher 

centrality within the network. This may indicate that those students who are more confident are more 

likely to make friends on Facebook or may indicate that those students who feel more connected via 

Facebook feel more confident in asking questions in class. 

 

Figure 17 – I like to ask questions in class  
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5.2.3 I share the work I produced as part of my course on Facebook 
In response to this statement there appear to be a number of students that do like to share their work 

online (30.77% agree and 15.38% strongly agree) but also a number who do not (26.92% disagree 

and 19.23% strongly disagree).  

 

When a trend line is applied to this Figure it does appear that there is a relationship between those 

who are more centrally connected within the network and those who share their work on Facebook 

although this trend is not very strong and there is a only a small difference seen within the Figure.   

 

Figure 18 – I share the work I produced as part of my course on Facebook 
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5.2.4 I would like my lecturers to be contactable through Facebook 
As students appear to be using Facebook to interact with other students on the course and consider it 

helps in their studies students were also asked to consider if they would like their lecturer to be 

contactable through Facebook. 

 

In this case it is interesting to note that the majority of students did not wish to be able to contact their 

lecturers through Facebook with 30.77% disagreeing with this statement, 11.54% strongly disagreeing 

with this statement and 38.46% neither agreeing nor disagreeing. 

 

In relation to this question it does again appear that the more central to the network the more likely 

the student would be to want to connect with their lecturer through Facebook but this still represented 

quite a low level of agreement. 

 

Figure 19 – I would like my lecturers to be contactable through Facebook 
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6. Discussion 
 
From the results received it would appear that there is a complex, invisible and organic social network 

which is formed within Facebook amongst students on the Foundation Studies course at Plymouth 

College of Art. 

 

Within the network it would appear that there are some students who are more central to the network 

than others. It would not appear that the total number of Facebook friends a student has affects their 

position within the network. It would however seem that both age and gender may have a small effect 

on whether students are more central within the network with male students tending to be seen to be 

more central and older students tending to be seen more towards the edges of the network. 

 

In relation to those students who left the course early it would appear that students who left the 

course were more likely to be based on the edges of the network than within the centre. It is also 

interesting to note that early leavers were not only likely to have fewer connections within the network 

but also in a few cases were also connected to other students who left the course. This may therefore 

indicate that those students who are connected on Facebook to other students who have left the 

course and / or have few connections should be monitored to see if they are potentially  “at  risk”. 

 

As older students are also more likely to exist on the edges of the network it could be suggested that 

these  students  should  be  monitored  in  order  to  ensure  that  they  do  not  become  students  “at  risk”. 

 

From the results it would also appear that attendance is likely to be a factor that will influence the 

position of the student within the network. This may be an indication therefore that poor attenders are 

less likely to be socially integrated into the group or that those who are less well integrated within the 

group socially are likely to have poorer attendance. The position of those students with poorer 

attendance on the edges of the network may also indicate that students with poor attendance are 

more  likely  to  be  those  “at  risk”  as the majority of students to leave the course existed on the edges of 

the network also. 

 

In all cases it is not possible to establish the causal direction of the relationship between position in 

the network and other factors and therefore age, gender, attendance and early leavers could be 

considered to be either a cause or an effect as shown in diagram 2. 
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Diagram 2 – Research Model demonstrating potential causal relationships 
 

 

 

 

 

 

 

 

 

 

 

From the survey results it is possible to see that those students who are more central within the 

network are more likely to report positive opinions about their achievement, confidence and desire to 

share their work due to use of Facebook. This may indicate that the more a student is involved within 

the social network of the class the more value they feel Facebook has and the more confidence they 

gain to interact offline in front of the group. 

 

Amongst all but the most socially active and central students however there appears to be no desire 

for students to contact their lecturers within Facebook. This would indicate that students prefer 

Facebook to remain an informal and collaborative student space and do not want it to be used within 

formal teaching sessions.  
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7. Conclusion 
From this research project it has become clear that SNA provides a useful and insightful way in which 

to visualise a social network such as student connections within Facebook. As a result of the SNA it is 

also possible to see that there may be potential for students at risk to be identified from this analysis 

as being those students who remain on the outside of the network. 

 

Additionally this research project has highlighted the need for a change in practice for course teams 

as course teams need to try to ensure all students are fully integrated socially within the group and 

the benefits of using Facebook to connect with other students should be promoted. As a result of this 

research however academic staff will not   directly   “friend”   students   on   Facebook   but   will   seek   to  

monitor activity through groups or student reps. 

 

Overall this research project has allowed an opportunity for analysis to be undertaken which should 

be of interest to the sector more widely and may provide a new means by which students at risk can 

be   identified  before   they  become  “early   leavers”. It should be noted however that this research has 

been an iterative and developing action research project conducted with one course and therefore the 

generalizability of results will need to be proven before this technique can be accepted as valid across 

a wider community. 

 

The implications of this research project shall now be discussed in more detail in relation to course 

teams, the institution, the wider sector and individual researchers. 

 

7.1 Implications 

7.1.1 Course Teams 
x Course teams propose to include induction task which includes use of Facebook. 

x Course teams propose to ask students to connect to each other via Facebook. 

x Student Reps will be asked to setup a Facebook group for the course at the start of the 

course. 

x Results from this research project will be discussed with new students and the relationship 

between centrality in the network and remaining on programming will be explained. 

x The implications of privacy settings will be discussed with students to ensure they are aware 

that their information is available publically on the web. 

x Academic staff will not make themselves available to students on Facebook 

x Facebook will not form a formal part of the teaching and learning within the course 
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7.1.2 The Institution 
x This activity should be replicated across the institution to discover if similar results are found 

in other courses 

x The use of SNA should be considered as a means by which to identify students at risk across 

the institution 

 

7.1.3 The Wider Sector 
x This activity should be conducted in other institutions in order to test the generalizability of 

results 

x These results should be shared with the wider sector in order that feedback on the process 

and results can be given to researchers. 

7.1.4 Researchers 
x Continue to develop the model testing additional factors such as grade, pathway, etc 

x To conduct similar activities with differing groups 

x To explore the manner in which networks change from the start of the course until the end 

x To undertake further analysis utilising additional SNA techniques such as weighted centrality, 

betweenness centrality and closeness centrality. 

x To undertake observation of offline classroom behaviour to determine if online and offline 

behaviour is comparable. 
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